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Innovative solutions for the 
combustion of unsuitable  
biomass resources by mixing 
Chemicals associated with some issues occurring during biomass combustion 
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Context 
Biomass mixing could be used to improve the combustion properties of 
resources which are currently not suitable for combustion.  
We focused on determining and understanding which interactions between 
inorganic species can occur during biomass combustion.  
We thus highlighted compounds and mechanisms that can be used to 
mitigate the technical and environmental issues . 
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Slagging 
Partial melting and sintering of ashes 
Main chemicals involved :  
K, Na, Si, S, P 
Fouling 
Ash deposits in the convective sections 
Condensation of KCl, K2SO4 
Ash particles impaction : alkali (K, Na) 
silicates 
Corrosion 
Active oxidation by chlorinated 
species: HCl, Cl2 
Aggravated by the sulfation of alkali 
deposits: SO2 , SO3, KCl, KOH 
Atmospheric emissions 
NOx, N2O, SOx, PCB (Cl),  
Particulate matter 
 
Increased ash fusion temperatures Abrasion by solid ash particles 
Decreased release of KCl 
Sequestration of gas in the ashes   
Areas of low, medium and high initial deformation 
(DT) ash fusion temperatures for 55 varieties of 
biomass. Vassilev et al. (2014) 
Photographs of deposition probes used by Skryfvars et al. (2005)  
when studying the fouling behavior of rice husk and eucalyptus bark 
a) 100% rice husk, b) 64% rice husk, 36% eucalyptus bark,  
c) 100% eucalyptus bark 
a) c) b) 10 mg 13 mg 195 mg 
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Ca/S molar ratio 
23rd European Biomass Conference and exhibition, Vienna 2015 
CaCO3 + SO2 + 
1
2
O2 → CaSO4 + CO2 
Desulphurisation reaction 
Specific SO2 emissions as a function of Ca/S molar ratio of blended 
fuel pellets (lignite, wood, lime) for 2 grate temperature  
(upper curve: 1000°C; lower curve: 800°C). Heschel et al. (1999) 
Al2O3·2SiO2 + H2O + 2 KCl → K2O·Al2O3·2SiO2 + 2 HCl 
Alkali chlorides could be trapped by aluminium silicates 
Aho & Silvennoinen (2004) prevented Cl-deposition when 
adding pulp sludge (enriched in aluminium silicate) to a 
mix of chicken litter and pine bark. 
ONGOING 
We selected biomass resources based on their chemical composition: grape marc (N), olive cake (K), rice husk (Si),  
wheat straw (Cl), rape straw (S), pine bark (Ca). Combustion experiments will be led on blends of these resources. 
Influence of the molar ratio Ca/N on the NOx emissions is being studied. 
